CALCULUS Derivatives. Velocity and Acceleration (IIT)

1. Find the velocity, acceleration, and jerk functions for the following position function:

—t+1
t) =
sW==%—5
2. Find the velocity, acceleration, and jerk functions for the following position function:
—-3t+1
(1) = =
—2t+1

3. Find the velocity, acceleration, and jerk functions for the following position function:

—4t +4
t) =
W==7
4. Find the velocity, acceleration, and jerk functions for the following position function:
—2t+1
t) =
W= =13

5. Find the velocity, acceleration, and jerk functions for the following position function:

—4t+5
t =
sW=%75
6. Find the velocity, acceleration, and jerk functions for the following position function:
t—1
t) =
0 =57

7. Find the velocity, acceleration, and jerk functions for the following position function:

—5t+3
t =
s(t)=——
8. Find the velocity, acceleration, and jerk functions for the following position function:
—2t+2
t) =
W =53

9. Find the velocity, acceleration, and jerk functions for the following position function:

3t+1
t =
W=
10. Find the velocity, acceleration, and jerk functions for the following position function:
3t+3
(1) = 5+
2t — 2
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CALCULUS Derivatives. Velocity and Acceleration (IIT)

Solutions:
L o(t) = %7:;tt15 < Apply: v(t) = Gs(t) I = IO W)
(2t =B E(—t+ 1) = (—t+ 1) E (=2t —5) (=2t —5)(—1) — (=t +1)(-2) _ 7
N (=2t — 5)2 B (—2t — 5)2 ~ (=2t —5)2
a(t) = i [7(—2t = 5)77] < Apply: a(t) = o) Zlf(@)]" =n[f(@)]" 55 f(2)
=22 =572 = g
, d s 4 168 , 4
J(t) = [28(=2t = 5)77] = 28(=3)(-2t = 5)7(-2) = (20— 5) < Apply: j(t) = Fal(t)
20)= 5o Aol oft) = fs(f) 1 = A
(2 D) E (B ) — (Bt D) (-2 +1) (=204 1)(=3) - (=3t +1)(-2) -1
N (—2t +1)2 B (—2t + 1)2 (=2t +1)2
a(t) = %[—1(—% +1)77 <Apply: a(t) = Go(t) L @)]" =nl[f@@)]" " 5 f(@)
= —1(=2)(=2t+1)73(=2) = ﬁ
j(t) = %[—4(—225 +1)7 = —4(=3) (=2t + 1) 7 (=2) = ﬁ < Apply: j(t) = Fa(t)
3o = S Apply: o) = () L = SIS0

E+4)E (4t +4) — (4t +)EE+4)  (t+4)(-4) — (-4t +4)(1)  -20
N (t+4)2 N (t+4)2 o (t+4)2
a(t) = %[—20@ +4)7% < Apply: a(t) = Go(t)  Zf(@)]" =n[f(@)]" ' 55 f(@)
=-20(=2)(t+4)73(1) = 0 j04)3
_ d 4 4 —-120 , 4
j(t) = H0E+4) 7] =40(=3)(t +4)7"(1) = Grat < Apply: j(t) = Fa(t)
L) = G ors Ay ot = de() L = dEI e g
(2t +3) S (2 1) — (=2 1) E (=2 +3)  (=2+3)(=2) — (-2t +1)(-2) = —4
B (—2t + 3)2 B (=2t + 3)? (=2t +3)2
a(t) = %[*4(*21f +3)77] < Apply: a(t) = Go(t)  FE[f(@)]" =n[f(@)]" " /(@)
— 4(—2)(=2% +3)3(=2) = ﬁ
j(t) = %[—16(—275 +3)73 = —16(=3)(—2t +3)7*(-2) = % < Apply: j(t) = La(t)
5o0(0) = S Tas 4 Apply: oft) = st) L = dEIE g
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CALCULUS Derivatives. Velocity and Acceleration (IIT)

(24 5) & (4t +5) — (4t +5) (-2t +5) (=2t +5)(—4) — (—4t+5)(-2)  -10
N (—2t + 5)2 N (—2t + 5)2 T (=2t +5)2
a(t) = %[—10(—% + 5)_2] < Apply: a(t) = %v(t) %[f(x)]” = n[f(x)]"*% (x)

—40

= —10(=2)(—=2t +5)3(—2) = (2t 459

i) = %[—40(—275 +5)73] = —40(—3)(—2t + 5)~1(~2) = % < Apply: j(t) = Saft)
6. v(t) = %7_2111 <Apply: u(t) = &s(t) &I = dOEIO S Do)
()& - - Dt 1) (—t+1D)A) - (t-1)(-1) 0

N (—t+1)2 B (—t+1)2 C(—t+1)

alt) = SO+ < Apply: al) = o) @) = nlf@)] 5 @)

_ 0

=0(=2)(=t+1)73(-1) = S

) = GO+ D) =03t + ) ) = g < Al j6) = ghalt)
oty = ST apply: () = Ga() ) = SRS @ e

(t—2)& (bt +3) — (=5t +3)§H({t—2)  (t—2)(=5)— (=5t +3)(1) 7
N (t —2)2 N (t —2)2 S (t—2)2
at) = SME-27 < Apply al) = o) @) = lf@)] L)
—14

=7(-2)(t—-2)73%(1) = eI

) = FEEHE =2 = U020 = g Appl: () = dha®)

d —2t+2

8. w(t) = < Apply: v(t) = Ss(t) &1 _ SO @0

& 2% — 92 dt dz g(z) g2 (z)
(2t —2) & (-2t +2) — (-2t +2) & (2t — 2) _(2t-2)(-2) - (2t+2)(2) 0
N (2t — 2)2 (2t — 2)2 (2t —2)2
a(t) = jt[ 0(2t —2)77] < Apply: a(t) = go(t)  Z[f(@)]" =n[f(@)]" 5 f(2)
PO
) = GG =27 =03 =27 = g« Applys J(0) = gralt)
0. 0) = SEEL amly o) = () LG = WL
(LB ) - B+ D) H(—t+3)  (—t+3)3) - (3t +1)(=1) 10
N (—t+3)? N (—t+ 3)2 -~ (—t+3)2

a(t) = (i[l()( t+3)_2] < Apply: a(t) = c(llt (t) %[f(x)]n = n[f(z)]" ! d L f(x)
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_ 20
=10(=2)(=t+3)7*(-1) = =
) = S20(—+3)7] = 20(=3) (¢ + 37 (-1) = S Al ) = a)
10. v(t) = %;i i—g < Apply: v(t) = Ls(t) %ggi; = g(m)%f(a;)zzg)(i)%gm
(2t —2) & (Bt +3) — (3t +3)L(2t —2) (2t —2)(3) — (3t +3)(2)  —12
B (2t —2)2 N (2t —2)2 (2t —2)2
a(t) = %[—12(21% =277 «Apply: a(t) = Fot)  Glf@)]" = nlf@)]" T G f (@)
_ 48
= —12(=2)(2t —2)73(2) = T
_ d 3 4 —288 ) d
3t) = 8@ =2 = 48(-3)2 -2 @) = o < Applyi (0) = Ga(®)
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